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"Viscosity of Molten Steel," Ye. G. Shvidkovskiy, Ko G.
Akhpet.syanov, A. G. Belyankin, P..I. Shushpanov - :

. P Ny ) "Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,

e SR o : ‘Soveshchan Vyazkosti Zhidkost i Kolloid Rastvorev":

O : U - Vol III, 1941:(Pub 1945), pp 7-8; "Trudy Inst Fir, . -
Xoakov Gosdarst Ur Vol I, No 2, 1941 S

Viscosity of aovetal ateels was studied at 1600-500«
Theory of the apparatus described earlier (Vol II) . & -
4n this serles. Investigated steelc had a nd.uema‘é.i'~ :
viacosity of 5.10°3 to 8,103, . :

S el ‘ © wEffect of Slag Viscosity on the Run of Blast Fur-
R L ) nazes cf Megi:itogorsk Metallurgical Combine, I. ¥
Stalin," A. P. Yakobson

nAkad Naik SSSR, Ctdel Tekh Nauk, Inst Mashinoved,
Soveshdhan Vyagkosti Zhidkost i Kolloid Rastvorov®
vol m, 191.1 (Pub 194.5), P 2-31

Visecsity dsterminations wers wade on aamples of slag
including first slags, final slags, sad Tinal slags
to wnich were added varying amounts of Cs0, 510,
Al,G,, an2 MgO, Pirst slag scemples were made o the
basid of calculations. Samples included siags taken
when the furnaces were ruaning hard and slags taken
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_ when the furnaces were running srwothly. Results of
these tests were correlated to the productivity of
the heats from which slsng samples were taken. Re~
sults are tebulated and plotted.

Viscosity of Synthetic Slags of Ternary Systems Ca0O-

Fe0-510, and lan-FeO-SiDz to Which Ars Added Chromium
Oxide, Eﬂ&nssi\m Qxide, or liquefiers," S. P, Leyba,
Ye. P. Komar

“upkad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyazkostl Zhidkost 1 Kolloid Rastvorov!
Vol IIX, 2941 (Pub 1945), pp 32-56

First slsgs containing no MgO gave viscosity vs
temperature curves characteristic of short slags. As
the quantity of MgO added to thess slags increased,
the straight. portions of these curves shortened, and
the temperature at which traneition into haterogeneous
zone occurred increased. Viscosity vs temperature
curves for final slags to which various quantities of
g0 were added resombled similar curves for long slags.
liquefaction interval induced by MgQ depends entirely . ‘.
on the cnemical compostion of the slag. Addition of . ' .
Mg0 shortens the liguefaction intarval and shifts it ..
to higher temperatures. Effect of Al30, was that good
fluidity wes obtained with various quantities depend-
ing on the compoaition of the system; howsver, no
definite ruls of behavior was established. Iliquid Sl
interval 12 affected only slightly by addition of Alp0q:i 7.
but is shifted appreciably toward lowsr temperatures. ” :
Study of the effect of Crpy0, on the viscosity of the .’
two ternsry systems preaentgd conaidsrable difficulties; - .
one of these was temperature limitation. Bffect of ' i '.l. '
"Nay0 on viscosity was greater where. the S105 content .

", .was smsller. 'Characteristice of the viscosity va
tsmperatiire: curva ere insignificantly affscted by .-
Ney0. Effect of CaFy was also more propounced where
the Si0, was smaller. Composition of the slags studied:
and  the“respective viscosities are tabulated. L

“Viscosity and Crystallizetion of Glasses and Slégs;ﬂ
A. D. Sokol'skiy , _ R

"Akad Neak SSSR, Otdel Tekh Nauk, Inst Mashinoved,
' Soveshchan Vyaskosti Zhidkost i Kolloid Rastvorov".
_ Vol TII, 194 (Pub 1945), pp 57-60 ,

It was observed that within certain tempsrature ranges.
the visrosity curves of olten slaga diverge, forming
& fan.  Theas temperature rangss were near the melting
point of the slazs. The divergence could not bs as-
cribed to faulty instrument and was rather due to the

.. nature of the medium. At these temperatures the slags
were no longer true liquids, as they were at higher
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temperatured, but they were colloidal ‘solutions. The
transition point for glass pointed out by le Chatelier,
Yiorey and Bowen, and English is considered to be the
melting point of glass. Hitherto the melting point of
glass was datermined only by thermal snalysis, At

the present viscometry is relied upon for such determi-
nations. The point on a viscoaity curve where the
carves begin to fan out is the point of transition from
a homogenecus phase to a heterogeneous one, and ths.
point where crystallization of the molten glass com~
mences.

nTemparature-~Viscosity Relation of Molten Glasses and
Selts,” K. S. Evstrop'ev
nAkad Nauk $SSR, Otdel Tekh Nauk, Inst Mashinoved,

Soveshchan Vyazkosti Zhidkost i Kolloid Rastvorov®
Vol III 1941 (Pub 1945), pp 61-5

Genoral discusaion of the temperature-viscosity rela-
tion of molten glasses and salta. Formulas developed
by Waterton angd others contain many constants, making
their use difficult. New formula is suggested, log

M= A + (B/T2), which although lsoa accurate is easi~
er to use. 4 and'B, the constants in this formla,

ars found by plott.’mg 1/12 vs log n < The formla was

“tested on many samples and was found to be correct ai.

" temperatures above the liquidus. 'Below the liquidus
line this foramla does not hold. -For the relation be-:
tween 7 and tnxpovition is suggested the expression
log v = a + bC where a and b are constants, and C. is " "
the concent.rats.on of one of tne components. i

"Remarkn on the Connection Between Viaeoaity and t.he f; g o
Diagram of Melting," K. G. Kumanin

makad Nauk’ SSSR, O‘cdel Tekh Nauk, Irst Haahhloveo, o
Sovsshchan Vyagkosti Zhidkost 1 Kolloid Rast.vo:ov" R
Vol TIL 1941 (Pub 1945), pp 66-9 :

Discussion of the system Ra?i')-Ea()wbiO?. Phaae dia-

. gram cf this s‘utam shows a syncline & ong tac contact
1lines of Na and Ba0-SiC,, Synclic> is covplsd
with a cous derah%o drop in tompurature. By sconstric-
ting “sections of viscosity isotherms wita constant
content of 510, thers are obtajned minime that corres-
pond exactly to this syncline. At 65 mol® ccatent of
810, this trough occurs at BeO content of approwi-

.. mately 10 mo) . .The lower.the temparature the yrall-
er is the angle made by the lines, At 1,400° the line
is practically siraight. The more 3enera1 type of
viscosity isotherm is repressntcd by curves such as
are obtained by kseping the Nay0 at 15 mol %. Hsro
as the BaO increases the viscosity isotherm drops.

On the phase boundary of such a diagram there is a
clear bresk in all the isotherms, Isocomes of the
system wera drawn on a phase disgram of thie system.

. It can be seen from the rssuluing diagram that the
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.. locatist of the 1sccomes on the diagram ie definitely
connected with the bature of the diagram. ‘

"¥iecosity and Linsar Cryetallization Velocity of
Qlassss,” A. A. Lsont'yeva :

®Absd Napk SSSR, Otdsl Tekh Nauk, Inst Meshinoved,
Soveshohan Vyazkosti{ Zhidkost 1 Kolloid Rastverov”
Yol III, 1541 (Pub 1945), pp 70-7

Rate of orystallization was stuiied on seven composi-
tions of the oystem Nay0-810; iz which ths S10p content
renged Trom GO-50% by weigbt. Four of Lhess composi-
tions crystallized as Nz50.2810p which separated in tre
form of spherulites. Temperature (t) ve velooity of
orystallization (v) for four glasses showed maxima for

v lying near ons® another. The liquidus temperaturse of
these glasweo are also near one angther. The hlghest

rate of orystallatiom was for glaes oontainimg the largest .. .
quantity of Bag0. Correlating the rate of orystallisa- ’
tion and the vimsosity at temperaturse below the waxi-

mum rate of orystallization shoved the two to be in-
verpsely proportional. By plotting fluildity vs v, the

line obtalped is straight. Caloulated apd experimentel
rates of crystaliization are occmpared. -

"Tiacosity of Industrial Glaeses,” M. V. Okhotin

"Akad Fauk S8SR, Otdel Tekh Mauk, Inst Mashinoved, = '
Soveshchan Vyazkosti Zhidkost 1 Kolloid Rastworov”
Yol III, 1241 (Pub 1945}, pp 78-81 ,

Viscosity of bottle, shest, packing, and other technical '
glasses was determined in an improved Volarovich vis- RSy
cometer (desoribed). The glasses stuiled were 5-component
ayetems containing 810p 69-75, Al;0, 1-5, €a0 5-11, X250
12-16, and ¥g0 3%. From the sxperigontal data the fol- o
lowing relstiocns were exprsused as ourves: log »n-t, log.. .
n-composition (isstheras), and temperature-composition at
ccnstant n . By oonsidering Ca0 + 3% of a¢ one com-
poment, the resalts vere ocnstructed on a 4-component

dlagree on which the values of Na,O wers placed om the
%-o¥is, a0 + 5% of MgO ou the y-axis, A1203 on the z-

axis, and temperature on the t.axis. Galouliated and
experimentel data (tabulsted) were in good agreement.

"Viscosity-Free Flov of Helium II,‘ P. L. Kapiisa ’

... "Akad Rauk SSSR, Otdel Tekh Rauk, Inst Mashinovad,
Soveshohan Vyazkostl 1 Zhidkost i1 Xolloid Fastvorov”
¥oL IT, 19%4; pp 8-13 ‘

iecturo.

"Quantum Theory of the Superfluidity of Seltum II," L. D.
Landan

"Akad Heuk SSSB, Otdel Tekh Nauk, lost Mashinoved, Sove-
ahahon Teaskastl Zntdicast § Kellaid Raatenray

shehan Traskost! 2hidis 11214 avar® Vol II,

194h, pp 1h-17
Leoture.
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"Present Status of the Theory of the Viscosity of Li-
quids and Its Practical Applications,” M. P, Volarcvich

"Akad Nauk SSSR, Otdel Tekh Nauk, Inst llaahinbved,
Soveshchan Vyazkostl Zhidkost i Kollold Rastvorov!
Vol IX, 1944, pp 18-23 :

Revisw with 55 references up to 1941,

"V:Lacé’aity of Liquids and Transfer of iioment.um'hy" et
Waves," M. F. Shirckov, Vorcnezh State U

"Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyazkosti Zhldkost i Kolloid Rastvorov"
Vol II, 1944, pp 35~42 :

In contrast to Brillouin's conclusion that, owing to
absorption, transfer of momentum through waves runs
: counter to wisgosity, a theory is developed that de-
R : ) rivea viscosity from that very mechaniam, With U, =
A energy density of waves of frequency v, ﬂ, and &, =
scattering and absorption coefficlent, respectively, 5
o : : a = sound velocity, one obtains 7z 1/3f Uy/l, ~ A& )dy,
< I ANA 5 S _ which on integration leads to 7= JU/3a, where U &' » ... 0"
BRI \ . energy density of all molecular vibrations and £ =i . ‘ ‘
mean path of the wave, By the same theory, one de-:. o b * o
rives for the heat conductivity \ = 1/3 apCyl, where i g
p = density and 6, = hest capacity at constant volume.  .i:: . ' -
This is identical with Debye's formula except for the - - ..
factor 1/3 instead of 1/4. L S

nAnomalous Phenomenon in the. Flow of Liquids Thrcuah ' o o
Fine Pores of Rigld Filters," B.-V, Deryagin, N. A.
Kyylov ) .

: o "Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved, ' ... ' . ..
T : S : ~ Soveshchsn Vysgkesti Zhidkost 1 Kolloid Rastvoreyt i .. "
: Vol IX, 1944, ppi52:3 o o :

The rate of flow of water through porous ceramic and
carbon filters was measured as function of the press-
ure P applied Ly means of a mercury column. No ances

E . ‘allbe. wore odeserved with pores of Q.2 micron diamster

e or greater, the rate of flow being directly propor-

: %ional to P. Addition of Liscanyl alcohol or of lso-
valoric acid has no éffect. With pores of 0.1 4
diameter, the flow follows Poiseuille's law only at.
relatively high P, At lower pressures, the flsw is
no longer viscous hut nesrly plastic in character,
following approximi(ely Binghax‘ac law. The internept
on the P axis, corresponding to gzero rate of flow, is
longer the smsller the diamster of tle pores. In
this region (small pores and low pressures) ancmalies
are also sncountered on addition of extraneous sub-
stances; thus, with 1% glucose, the rate of flow
drops -sharply even though ihe bulk viscoaity is not
poticeably altered at that concentration. Assumpiion
of a tightening effect on the joses as ~esult of
adsorption does not.adequately account for the sffect.

°
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Impregnation of the pores of ceramic filters with ben-
zene solution of oleic acid, leaving after evaporation
of the solvent, a film of oleic acid on the walls of
the porss, results in sevenfold increase in the rate
of flow of pure water; the effect, however, is not
permanent. It is tentatively explained by assuning s
decreass in ths viscosity at the interface boundary
dne to dehydration by oleic acid. Carbon filters show
anomalies oven with pores of digmater of the order of
0.74 ; addition of isoamyl alcohol and of isovaleric
acid resulted, respectively, in four-gpd fivefoid
increases in the rate of filtration.

"Effect of a Constant Elactric Field on the Viscosity
of Liquids,” A. K. Chernyuk, Phys Inst, Odsssa State U

nAkad Navk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyezkosti Zhidkost i Kolloid Rastvorov"
Vol II, 1S4, pp 62-7 '

For the study of the action of transverse electric

field, differontial setup s described involving two

identicsl capillaries, fed from common reservoir

flask and collecting vessels placed on two plates of
azelytical scale. One of the capillaries is Placed S
in electric field up to 40,000 y/cm by means of exter-.-.-:. .
nal electrodes. Effects observed with this arrenge- .-l °
ment, however, show the predominant effect of the con-~ ' /-
vective motion arising-in the 1iquid under the action

of the eldctric field and masking the true change of . " @ /'l
viscosity. To allow for the effect due to convectlon,’ SER
the phenomenon was studied in longitudinul fields, :

up to 8,000 v/em, in horizontsl capillaries. Since . . -

the convective effect depends on the direction of the i
field, and effect of the electric field on the viscosl-: '

ty is independent of the field diraction, the two P
effects ars determined separately by ineerting tho =~ Hliii-:
field from paraliel to antiparsllel with regard to the
direction of flow. BExperimental observaticrs are de- .-
soribed. ’ ‘

"Effect of Elastic Vibrations on the Viscosity of - .
liquids,” P. I, Dembrovekiy, Phys Inst, Odessa State U...

uAkad Nauk SSSR, Otdel Tekh Neuk, Inst Mashinoverd,
Soveshchan Vysgkostl Zhidkost i Kolloid Rastvorov”
© Vel 11, 194k, PP 68=70. S

Test apparatus and experimeatal conditions are de-
sorived. Horizontal viscometer cupillary was used. At
oo temporature, with ethyl alechol ead axyl alcohdl,
suparzonic vibrations decresse ths viscosity by 10-
15% depending on the intensity. The effect diminishes
somewhat at higher Semperatures. Slight decreass in
viscosity remeins when vibrations are turned off,

-t -
e
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shoving’ some sighs of delsyed action. ' Lot~fréquency’
audible acoustic vibrations depress viscosity slight=
1y vithin limits of experimental error. In water, &
l~5% decrease in viscosity is fowd in supersenic
vibrations, the effect diminishing vith rising tem-
perature; there is a hint of delayed action; audible
frequencies have no effect on viscosity. Nitrcben-
zene is not affected by low-frequency waves; super-
sonie vibrations cause to incroase somewhat.
Benzene shovs the same effect, a distinect increass of
to a mach higher degree; it 1s 3% or more in L
supersonic vaves; no effect is prescnt at audible frequen~
cies. “Ia commection with the problem of the sxistence
of increascd viscosity in the layer contiguous to the
wall in undercocled liquids and the effect of elastic
vibrations on their rate of crystallization, study
vwas made of the viscosity of undercooled salel, dovn
to 28°, below the melting point. Results described.

"femperature Dependence of the Viscosity of Liquids,”
P. P, Kobeko, E. V. Kuvshinskiy, N. I. Shishkin,
Leningrad Phys Tech Inst

®Akad Nauk 5SSR, Otdel Tekh Nauk, Inst Mashinoved, .. .
_Soveshchan Vyagkosti Zhidkost i Eolloid Rastvorov" ..
VoL I0, 194k, pp N=5 . - R

The curreutly admitted linesr dependence of log nL
(viscesity) on 1/T (ebsolute temperature), of the "'
form 1og N2 A + U/RT, requires that the quantities .

. A apd U be constant over the whole temperature anter-.. "
val., Admission of a thermal variebility of U makes. . :@ "
a comparison of the underlying theories with experi- ‘'’
mental date imposzibls. Curves of log 7 in terms of -

"1/T over wide temperature intervsl were constructed .’ -

. for series of substances of widely different nature: .

"‘diethyl ether, ethyl alcohol, propyl alcohol, lacbutyl
alcohol, glveerol, rosin, HCl, H SO , H,FO,, Bﬁﬁy go
silicate glass, Si0_, BACL , Jotiacd, €4, &2 Hg,

some~ ",

i air. The graph shofis divégcnt fdn of curves;

what shifted relative tc one mnother. Survez cre '
steeper ths higher the sofiening point of the zub= . "= ...
stance; thus the stespest siope belong to the curve i .
of silicate glasses. For each curve, a relatively
slight temperature dependence is found in regions of
low 3 as the liquid thickens, the slope becames
steopbr. In tis steeper portions, the curvature ie
pronounced over intervals other than very narrov ones, '
There are no dissontinuitles, and consequently there
48 no justification for representing the curves ss.com-
posed of two intersecting linear portions. Although -
for certain substances such as metals and fused in-
organin siats, dsta are availsble only over a rels=
‘tivaly short temperature interval, their fragmentary
warves do £it into the gemersl picture and eppear to
prolong those of the other substances. All curves
fan out toward higher visconsities and lower tempera-
tures.
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nGensrelity of Types of Viscosity Isotherma in Binary'
Liquid Systems,” N. A. Trifonov, Fhys Chem lab,
Rostov-on-Don State U S

#pkad Kauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshcahn Vyszkosti Zhidkost i Kolleid Rastvorov®
Vol II, 1944, pp' 76-84

For rationsl binary systems, that is for systems
forming s nondissociating compound, there are rine
possible types of viscosity~composition isctherms,
all of them showing a sharp singular point. Despend-
ing on whether the viscosity of the compound is higher,
lower, or intermidiate between those of the components,
the singular point is e maximum, & transition point,
or a minimum. Depending on whether in the componnd
formation the number of molecules decreases, remains RRT
unchanged, or increases, the two branches of the curve pp
ars convex to the axis of abscissas, rectilinesr, or !
conceve. For 1rrational systems, involving part dis-
gociation of the compound through chemical interaction
LAY and disappearance of a sharp singular point, the num-

o . . . ber of possible types is reduced to seven. Of the

P nine possible rational types, only three are:-relimbly

realized. ¥xamples of the different types are given. i .

“'ngeghaped Viscosity Magrems, " M. I, Usanovich

“Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved, '
Soveshchan Vyagkosti Zhidkost i Kolloid Rastvorov® . ..
Vol II, 1944, pp 85-8 S

Several binary systems were analyzed to ascertain
N L B Sas L whether S-shaped 7) (viscosity)~composition curves
ool T ' S actually are the result of a diseppearance of the
ESt St L St s maximum 8% a sufficlently high temperature, as was =~ . il Vi
- ST Coviwilow ol elsimsd by Ko 8. Kurnakov for the system 66568bcl3. ERRE R
Lo e g S To thie end, the temperature dsrivatlve dm/at” i,
L LU e C L vas plotted againat compoaition for the quzhm i
L. e : C, H_NO,-H 50, , above and balow the mslting point of
the’coapotnd? Values of d vy /Gt increase with rising
temperature and show no tendency to pass through zerc.
Consequently, there is a hint of maximum of 7 at lower
: i temperature. Same was found for the systems Et,0-
e e : AsCly and CHC1,GOOH-HC1O, , Correct interpretatIon of
: ot o S-shAped curves is thai une of the components is
. associated to higher degree than the compound the
formation of which results in a simplification of
ths composition of the systea. Suck systems canrot ‘-
have a meximmn no matter how much the temperature
is lowered. Conclusion: S-shaped 7) ocurves can-
. . not: be interzreted by dicappearance of maximum due
s : to rajsed temperzture. '

"The Maximum of Vims:lt.y of Irrational Systems,"
V. V. Udovenke, Phys Chea lab, Ceatral Asia State U

nAkad Nauk SSSR, Otdel Tekh Kauk, Jsst Moshincved,
Soveshchan Vyaskosti Zhidkost i Kolloid Rastvorov”
Vol II, 1944, pp 89-93

— -
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Comparison with melting diagrams has shomn that in -
tirpational® binary systems the maximum of the viscosi-
ty curves in terms of composition does not oncur at
the composition corresponding to that of the compound
formed. Usual interpretation in terms of dissociation
of the compound is subject to caution. Diagram of
system A-B involving a compound C can be constructed
from the part disgram A-C, with a maximum, and C-B. :
. Displacement of the maximum in the resulting A-B curve -
is due to interaction of the compound € and the campo-
- nent A -and not to disesciation. This is further borne
out by ths observation that the maximum doss not tend
to draw closer to the stolchiomstric composition as
ths temperature approaches the melting point, which
would have to be the case if displacement were due to
dissociation in liquid phase. The shift sometimes is -
found to persist belew the melting point in under-
cooled liquid. Several expsrimental systems are de-
ecribed.

"Soms Aspects of Viscoalty of Iiquids," "A. I. Bachinskiy,
lomonosov State U, Moscow L

"Akad Nawk SSSR, Otdel Tekh llauk, Inst Mashinoved,
- Sowashchan Vyaskosti Zhidkost i Kolloid Butvom" :
Vo.i II, 194k, pp 1046 ;

In terms of tempsuture t, many liquids obey the alnple
law vj = A/(t ¢ a)3, where A and a are constants; (hat
ir,y the plot of~% against t is a straight line. O R
Dioeontinnit.y of slope observed in certsain cases, for .. ..t
example for water at 30°, may indicate soms sort of .- ' il
transition; that this is real is shown by the fact that
water also has minimum of heat capacity at that tem- i
) e, ' perature. For nonassociated, or "normal®liiquids, 7].
.o R v S ¢/(v=b) where v = volume, b = limiting voiume, ¢ = '
. O S constant, termed the "mdulua of viscosity.* m.nearity
' ceasss to hold for associated liquids.

"iscosity of Mineral Oils," N. I. Cherncghukov =

"Akad Nauk SSSR, Otdel Tekh Nauk, Irst, Mashinoved,
Soveshchan Vyasgkosti Zhidikost i Kolloid Bastvorov"
Vol 1I, 1944, pp 1207

Conclusicns attrivuting a determining role in the A
viscosity of mineral oils to their coptent iu either
"' aromatic or naphthenic hydrocarbons are erronecus. Such -
conclusions were based on extractions with selective
solvents; these are shown to extract not a definite
class of compounds but mainly polycyclic hydrocarbons
) vith short lateral chaiiis whiis have the highest
- waluas of viscosity m low values of the viscosity
’ . index; thess hydrocar can be either aromatic, naph-
thenic or aromstic-naphthenic. The 7)of an oll increases
with its content in polycyclic hydrocarbons, the number

P
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oif v of rings being decisive; the length and the number o

of laterel cheins have a further increasing effect
: on % . Examples are given. Strongest vardations
of 7 on lowsring the termperature are found with.
polycyclie hydrocsrbons with short lateral chains, R B G
irrespsctive of their nature; compounds with few : e A
rings and long latersl chains show lower viscosity S
temperature cosfficient, Elimination of the latter
hydrocarbons through far -resching doparaffinaticn
entalls a lowering of mobility at low temperature.
Absence of long lateral chains which screen the rings
favors molecular association, which is responsible
for the strong increase of at low temperatures
and its rapdd fall at higher temperature. Inasmuch
as long molecules are more easily oriented in the
direction ¢f the flow, mobility at low temperatures
will be favored by elimination of polycyclie hydro~
carbons with short lateral chains. Consequently, dis-
tillate oils have better mobility at low temperature
than residusl olls even if highly purified.

"New Viscometer for the Determination of the Vis- :
cosity of Petroleum Products at Low Temperatures,® ... "
Yu. A, Pinkevich o L e
-"Akad Nauk SSSR, Otdel Tekh Rauk, Inst Mashinoved, .’ "' . -
Soveshchan Vyagkosti Zl.idkost i Kolloid Rastvorov® . 0"
Vol II, 1944, pp Ul-4

New viscometer is usable at temperatures even below - S
=35° and involves no Hg. It consists of U-shaped. - '
tube one branch of which has cepillary part st its
lower end and widens towards the top, The other
branch has a similar widening at the same height, and .~
two spherical spaces farther up. O1L is poured into =
the apparatus up to a certain level on the widened ,
parts; the branch having the two spherical sections
is filled with dyed MeOH or EtOH. The two branches
are vonnecled alternately with a source of pressurs -
by means of three-way stopcock. - When the first brench
is put under pressurs, the oil is squuegzed through
the capiliary and 1ifts the alcohol until it f¢lls
the lower of the two spheres. With the pressure re- R
versed, ths oil ani alcohol flow back. Viscosity of /i i
the oil is determined by aversge time of efflux in
both directicns; the effect of alcohol is thus elimi-

© nated.. ‘

.

"Viscosity and Mobility of Oils at lLow Temperatures,"
V. K. Limar, V. G. Sidorov

) “Akad Kauk SSSR, Otdel Tekh Nsuk, Inst Mashinoved,
A Soveshchan Vyagkooti Zhidkost i Kolloid Rastvorown
a Vol II, 194k, pp 14i5-54

..An apparatus was constructed in which the behavior.of
motor o1l at low temperature is investigeted under .
conditions closely approxirating those of actual aervico\.

-1~
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011 4s pumped from a brass tank through a pipe and
stopcock and is collacted and weighed. Measurements
at thres pressures of the reducing valve showed the
rate of feeding to be linear. Subsequent measure-
ments were made at fixed pressure; results are ex-
pressed in Q (grama of oil per revolution of the pump);
limiting temperature of mobility t' is the tempsrature -
at which Y\ becomes practically zero. Results of

. iieasurenents on two specimsns of petroleum oil show
that t' does not depend on the freezing temperature’
but depends rathsr on the high-temperature viscosity..
Tests on other automobile lubricating oil, purified
oil, synthetic oils, and castor oil are reported.

nParamsters Characteristic of the Flow of Aviation )
Qils at low Temperatures," S. L. Peisakhodina, R. N.
Shmeyerova, G. S. Taramanyan ‘

"Akad Neuk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyagkoati Zhidkost 1 Kolloid Rastvorov"
Vol II, 1944, pp 155-60

The minimum temperature t! of mobility of lubricating
oils diapensed to the motor by a rotating-pump appara-
" tus, defined as the lowest temperature at which in: .~
- one revolution of the pump not less than 0.08 gr of ' .
oil &a yéeided;- whs compered with the freczing point i
of the oil, ty, defined by USSR specification by test -
consisting in heating the o1l in test tube to 50° and .. .
cooling to the temperature at which .the oil will not . :
move for 5 min when the tube i inclined at 45°. Om, . -~
12 different oils it was demonstrated that te~t! may /. :- !
vary from -19° to 489, Oils having equal to were .~ ' " O
found to have grastly differing t', and vice ¥ersa.: .=
Consequently, the freezing temperature is in no way" e
a criterion for the low-tezporaturs mobility of an oil’
from the point of its feading to the motor. . . ... .li

'

"Influence of Aaditisns on the Temperature Deperdence '~ ' ' vl
ot the Viscosity of Lubricating Oils at Low Temperatures,”:: . : W
K. S. Ramayya s B

" npkad Nauk 9SSR, Otdel Tekh Nauk, Inst Mashinoved, .. ™
Soveshchan Vyazkos8 Zhidkost i Kolloid Rastvorov!
Yol II, 194k, pp 178-87 o L

-, Transformation of Bingham's equation of plsstic flow .

. gives MNaz= u» + t/S, where 7 a = appsrent viscosity,

‘ : : . % = roeidusl viscosity (% = 1/ where 4 = Binghan's

‘ mbility), S = velocity gradient in sec ~1, £ = limit~
ing shearing stress, being the upper limit of thixotro- .
picity; € represents the Nemtonian, £/8 the thixotropic =
flow. Plots of the yield Q (in gr/min) in terms of i
stress P (in Kg/sq cm) giva ctraight lines, imtercept
on the P axis correspondiang to . For an oil freozing
at 2° "automobile oil 18] £ hecomes noticexbls at as
high as #40° ‘and increzses with falling temperature, -

o I~
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While the temperature curve of f is strongly influenced
by additions of 0.5% Al stearate, the mobility M= 1,{,‘
is onlty very slightly affected. Same was found with
additions of alkylated naphthalene and alkylated phenyl
phthalate; the latter is more particularly active, 0.5% . o e
of it resulting in notable increase of the yield of the : TR
lubricant dispensed. Effect of additions is particalarly : ooyt R
clearly 3llustrated by graphs in the coordinate system
7 a. P between (P and =300, .on "automobile oil 10.7
A¢ temperatures -below ~20%, “ofily dikyisied phenyl philisl--
ate  continues to lowar M. while the. action of Para-~
flow ceases or even is reversod. With selectively puri-
 fied "automobile oil 18", addition ef 0.5% Al stearate
lowers both £ end its temperature coefficlent. With
H,80 ~purified "sutomobile oil 107, addition of 0.5%
Paraflow lowers £ but raises its temperature coetficient;
addition of allgylated phenyl phthalate Jowers bot™ £
' and its temperaturs coefficient. Artificial and natural
resinous additions that lower the freezing point may,
at lower temperatures, occasionaly cause an increase in
£ if their presence ralses the temperature coefficlent;
this does not apply to addition agenis contairing polar
oxygenated groups such as Al stearate which always de- }
press the temperature coefficient of £ at low tempsra~
tures. : :

aStanderdlzation of Methods of Determination o€ the ' . L
Viscosity of Petroleum Products,” P. M. Golenev . -:

wAkad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
SoveshahanVyazkosti Zhidkost i Xolloid Rastvorov'

Yol 1I, 1S4k, pp 188-91 : ,

. ERREURIR : : For the conventional Engler method, USSR spesifications
~ s \ L permit devistions of 0.5-1.5% corresponding to 4% dn. o
- R . : o centistokes. - For low viscositles (1.05-1.208) tiw
perntissible deviation 1.6-2.0% in Engler degrees corre-.
.. ppondeito7-10% in centistokes. Actual divergence of ..
determinations by various laboratoriea is often higher
than the maximuw psrmissible error. For the same a
sample (auto oil 18), 14 different control lsboratories :
reported figures in OF divarging by <5.4% to +ho2F e B
from the average, at 500, Engler's method is not appli-
cabis beyond adeut 130 centlistokss. Foy the conversion .
L of OE into centistokes v, seven diffarent formilas have -
- Lo . been proposed of tire form ¥ = AE - (8/E). Values of A.
‘ ) and B are given. lone of thess formilas ave seourate /.
. enough. USSR specification "GOST 33-40" recormends the -
Ostward-Feanske=-Pinkevich viscometer, permitting determi- . -
aationa up to 10,000 centistokes, between ~20° anc 4150°;
S s the permissivle deviaticn -for cne laboratory is 0.4%,
: : for two ¢4fferent laboratories 0,8%; actual deviatione
: IR are less than the permissible msximim. Projected stan-
darg fo lom-terperature viscosity keeps daviations down
to £ 0.5% at =509, 10,000 poises (over 100,000° E).
Abandonment ir industrisl practice of relative units and
axclusivs adoption of absolute units (poise and stokes)
is recommended. ‘ L :

- 12 -
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nyiscosity of Liquid Liixtures,". G. P. Luchinskly

"Akad Nauk SSSR, Otdel Tekh Nauk, lfaghinoved,
Soveshchan Vyaszkosti Zhidkost % Kolloid Rastvorov"
Vol I, 1941, pp &1~5 ‘

For idesl mixture of two liquid camponents A and B, the
viscosity of the mixture can be expreszed by )]:
(aCy + bCg)/(v-aw — buy), where a, b and @y, wp IS,
. wompaetivalv. the weight fractions.and limiting vol~-
umes of A and B, and v is the specific volums of the
mixture; v # avy ¥ bvp; the constants Cp-2nd Cp ave, .
respectively, Cy = ﬂi?v - wy) and Cg = #B(ve -wE).
For a nonideal system where neither the pecific
volune nor the constant C is additive, the correct
Formla besones A= (aty 7 bp)ekVE/{v - s - buy),
where x is the m fraction of the component present
at the lower concentration and k is a cosfficient
which for many systems expanding on mixing has the
walue 0.15; for systems contracting on mixing, the
SR ) exponent 18 nogative. The formilas are found to
M be in good agreement in several systems saloulated.

R R nEffect of tha Magnetie and Electric Fields on the
.- Ve Viscosity and iolecular Orientation of Anisotropic
: il Liquids," V. N. Tsvetkov, Phys Inst, Leaingrad U

ked Nauk SSSR, Otdel Tekh Nauk, Inet Mashinoved, g e
Soveshehan Vyazkosti Zhidkost i Kollold Rastvorow” oA e
Vol I, 1941, pp 47-57 PR

In the magnetic £23id, at constant rate of flow e
(expressed by the pressure difference P in gr/sqem), o
the viscosity of para~azoxyanisole (exmressed by the
time of flow through the capillary, T) at 1200, i
rises with the field intensity H up to about 18,000 gl e B
: o oersteds aid remains constant from thers on. Plots G T e T B
: L of the relstive change ¢7/T dus to the magnetis T e e
A g £ie1d, againct the pressure difference P, show ' ;
R ' the effoct to decrease systesaticaliy with increas-
; . ] ing P. At bigh rates of flow, the effect of the
- B magnetic field becomes unnoticeable, Saturation
S o valus of ar/r is practically the same for differ-
ent veluee of P. Experiments were made in plane
capillary of brass, of very nearly rectangular
section; the foregoing observations are valid for B R T G T N B ‘
a magmtis fisld perpendicular to iha flow but- R e T e Ve,

eltothowheitygradient;mafiddper-f?‘ BT L R
ST . pendicular to the grajient, that is parallel to L o o RPN~
¥ ’ ’ the longer side of ths restangular section of the - o v
sapiilary, the effect is muoh smaller. longi-

tutinal flslds of that intensity, 7 is sunewhat o .
shortensd. In longitudinal field or in the abisnse . R t
of magnetic field, Polseville's law holds at medium R D
rates of filow. In transveyse fislds, the law hoids : D
only at sstumtion and sbove, whers crientation of : : BRI .
the ares to the molegule parallel %o the field is . L 4
camplete. In a transverse electric field parallel ; :

to the velocity gradient, the increase of 7 with

increasing eleotric field strength E ie smaller
_the higher freqrency of Vo The eleciric field acts

in twd> weys: as & result of the dieieciric aalsstropy

-3~
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of para~azcxyanisole, tho molocule exes are orianted . ) i
parallel to the field, the effect being independent e
of the frequency; om the other hand, the fisld gives
rigs to a macrosconic moticn of the liguid between °
. ‘ the elsctrodes diminishing with increaping v. Satu-
ration observed in this case doss not mean complete
arisntation of the molsocules but indicates equilide
rium betveon the two elsctric fisid offects. leasure=
ments of the dielestric comstant on flowing pare-szox=
yanigcle in a magnotic flsld showed that increased L .
rata of flow asmtaracts and anmpansates the fnemesss. 000 00 TR
of dlelectric constant due to the uagg;.ic‘field. :
. . ~ Statistically, sterting from G, B. Jofieryis equation™”
- : . for the momant acting oo an ollipsoidel particle in
I a velooity~gradient field, introducing the mowent dus
: to the magnstic and electric £isld, and dlsregarding
interaction botwsen the perticles, ome arrives at an
exyression fx the ohange of the dlelsotric constant
that accounts qualitatively for the cbserved satura«-
tion phsnomena. Quantitative sgresment 1s reachsd
upon introduction of term accounting for swarm inter—
agtion. .

Proceeses of Viscous Flow in the Defarmation of High- "' ;
Polyner Materials,® V. A. Rargin, G. L. Slondmsicly, ;i o -7 ~/io.
Karpov Phys Chem Inst, Moagow ) Ll

© *Akad Neuk 8SR, Otdel Tekh Neuk, Inst Yashinowed,
Soveshehan TUy. . xostd Zhidkost 1 Kalloid Restvorov® . .o
Vol I, 131, pp 117-21 :

In the stress relaxation of high polymers, crienmtation .
- ¥ : of the chairs as a whols and that of its individual . 7%
. ‘ links do not au & rule coincide, Rate of the latter
' e R relaxation process within the chain is datermined by '~ .
L T st " the emrgy of interaction between chain links, Tramse ... . .0~
S ety . : w7 lation of the chains as a whole (flow), depsnding on
o R A A : the energy of interacticm botwoen clinins, lags behind
RS : . o the inmer stress relaxanion proosss. It only appears T
in ite puro form onoe the gtatiomsiy state 1e estab~ /.l
lighed apd only then is it permissible to speel of = .
viscous flow. Translational motion of chains can he
hinjered o> suppresssd by chain oross-iinking as in
vulcanisation of rubber; the mobility of chafn links ;
remeirdng £roe ; defxrmation will result in pure elastic . i
hd offsots. Andsotrory of viscosity along and across the - i)
chain axis os= be of different origing it can result

. sither fr:.q siress relaxation or from visosus flov.. The
“iength of the relaxation process within the cha'n de-
_pends on the degree of interaction of its polar groups,.
specifically on the variability of that imteraction with
the mutual position of the grouns. This variatisa is
emall ip cellulome but can attain significant values in
rubber, as evidensed by ths changs of wpecific gravity
on deformation and by the Jouis heat effect.

-1 -
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"Wiscosity of Mineral 0ils and Its Temperature Dependence,"
G. M. Panchenkov, Gubkin Petroleum Inst, Moscow

makad Nauk SSSR, Otdel Tekh Nauk, Inst ashinoved,
Soveshchan Vyazkosti Zhidkost i Kolloid Hastvorov”
Vol I, 1941, pp 139-47

(1) Viscosity formulas of Bachinskiy , Andrade, and

.. Knaglein ars snalysed and evaluated. Bachingkiy's |

formuila cen be derived from the kinetic gas theory and

" 4t does not apply satisfactorily to associated liguids
" or a* temperatures distant from the boiling point, as

mineral olls betwasn -50° and --=150°. Of the two
Andrade formzlas, one does not take into account thermal
vaplation of the frequency of molecular vibrations but
gives better agreement with experimental data then the
other. Khaykin's formula is applicable to liguids near
the melting point but requires a change of the mumerical
values of the constants to ba valid at higher tempera~
tures; it is therefore a semiempiri’al formula. (@)
From the point of visw of relaticns between molecular
structure and viacosity, snalysis of curvas of n against
temporatures from 20° to 80°, for 18 different hydro- .
carbons demonstrates that w of naphthenes is nct necsa- -
sarily- higher than that of the correaponding aromatic -
compounds. ‘The viacosity of hydrocarbons proves tc be

. an apgroximate additive property only if comparining ars.

limited to temparatures of ejusl slopes of the -tem= . . . L -
perature curves. (3) Other experimentsl msterial on . R ;
variation of 1 with preesure is surveyed and diacussed. - i

"The Charnteriét;lc of the Ten‘spera‘:,u:e Dgpendgﬁgg of the’ A
Viacosity of lubricating Oile," M. M, Kusakoy, {elledd.
Electrochem Inst, Aced Sol USS . . ;- P

wAkad Nauk SSSR, Otdel Teih Keuk, 1t Mashinoved, . '
Sovestichsn Vyaskostl Zhidiusi i KolluId Rastvorov! ' .
Vol I, 1941, pp 149-60 ) o

Pragent ayatems axpressing the quality of lubricatlng
oil by a aingle viscosity index are unsatisfactory.’ A
singls index can never be sufficient to charccterize the
quality with pegard to both viscosity level and tempera-
ture coofficient. One Dersaeter is riesded to Gefine the S
level at e givan temperasaw. and ona or tvs more, depend- -

ing on the acouracy demardsd. to cheracterlise the slope ) ‘

of the curve 7 = £/(t), I1ne temperaturs dependence

ean always be reprssented in the form of a function of

¥ linear with respect tc temperature, namaly some func-

tion Q%) = At =+ B, providing two puramesters A and B.

The chelcs of the function () amounts to a "straigh’-

ening" of the tempsrature curve of 7 by substiluting a

tunction of )} linsar in temperature, for i) itself.

If higher accuracy is required, a third parameter G-1s

neaded; it must be inclnded ir ¢())). Problems of inter-' . s
polation and of extrspolation, and of clasaification of RO N
lubricating oils, can then be solved with sufficient W B

>
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" accuracy with the #id of rowograns, As a tiree-constant 7 <

ustion, the Vogel-Pulcher-Tammamn formila 1 v r//r-oss @
z?t-to) is propused which, by substituting for e
kinematic visecai(ty ve /5 (where 5= dmsi&r) » be~
comes 't ® V... e(t-t0)+ 'The constant vac characterizes
the viscosity level at an infinitely high temperature;

the coefficient C is that change in temperature for which
the kinematic viscosity v would be increased e tinmes
relative o Voo § at C = t=to, v & wce. The constant

t, represents the temporatura at which the viscoslity

would bacone infinite. 0ils with a high valus of ¥oo = =

" have a high "wiscosity level"; high values of G and of

t;i mean & gertle slope of av/dt and dg/dt, that is rela-
tively alight temperature variation vend 4 . From
experimentally found values of veo , C, and tg, ¢ (v) =
At 4 B can be written in the form 1/14 (v/vms z (1/cht
~to/C. This equation has been found without exception
in good agreement with experimenial material.

*"Frue and Extrapolated Viscosity of Lubricating Oils,”
D. S. Velikoveikiy, Gubkin Petroleun Inst, Loscow

"Akad Nauk SSSR, Otdel Tekh Nauk, Inst lashinoved,
Soveshchen Vyaskosti Zhidiost i Kolloid Rastwvorov" Vol I, -
1941, pp 161-72 . v ST

"True" viscority is the minimm value of n which at the

glven terpargture corresponds to high velocdty gradients ...

§ and does not further decrease with further increasing 8o .r.iii~’)
It was assumed that this value can be obtained by extra= . -"oiisi
poletion to low temperatures by means of empirical rele- .- S
tiona ne £ (T), such ae the foamulas of Valther and ™ oo
others.' At Jow temeratures, thio value is determdned . ./
mainly by the dependence of N an S, ard the Mmiting~ .~ -0
resistance to motion 8 o The two mognitudes are related, '

at any given cocwon velocity, by log”) ®a log'© 4 b, 0 o

where 1) 18 expressed in poises and & in dynes per sc cm;

a end B depend on the chemical compositicn and colloidal ..

state of the oil. Uswel methods of viscometric measure~ . . ‘!
ments give in goneral some sum of r} and the static Ll
repistance. "Pure” v\ values cen onlyr he determined in il
an established statiorary flow. 'Cwrves of log 7 5 = o7 iu 7 0o
obtained under such conditions of constant flow, for S & & i .o
100, 1 and 0.1 sec <1, in terms of temperaturs between 0°. ' _
and =5(°, are ccmpared with the curves extrapolated by ~ ' ...
using Valther's formiia and with the experimental {Pvlsco= .
metrich) curve obtained, dowmn to ~10°, with Ostwmld's T
viscometer, and fron =109 down o =509, with modified Leo . -
visconeter. Constant-flow curves, at oll S, are consiste . "
ently lower than the extrapolated curves at low tempera-

" fures.  Sxtrapolated curve of mixture of purified oii liens '

substantially above that of mixture of purified distillate
oils. Neither the Pulcher-Tammanr nor the Valther, nor the
Tanaks equations are suited for extrapolation down to low
temperstures. The liscrepancies are due in the main to
appoarance of additional etructural resistancs to motion. -
7iscosities extrapolated by the various formulas are always
mich higher than the "true® or minimum viscosity. .

w16 =

o
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"Determination of the Viscosity of 0ils at low Tem-
peratures," A. F. Dobryanskiy, A. P. Siyertsev, I. Ya,
Fridmen

"Aked Nauk SSSR, Otdel Tekh Nauk, Inst llashinoved,
Soveshchan Vyagkosti Zhidkost i Kolloid Rastvorov®
Vol I, 1941, pp 173-80

A new torsiocnal viscometer is describad, involving an
_..outer hollow steel evlindar inside which p snavial
stesl pilston can be made to rotats with 0.1-0.2 mm
clearance. lower-end oi the piston carries a hard
point resting on a glass plate. Piaton rod can be

set in rotating motion by means of thread wound around
the head of the rod and weighted on both ends. Errors
due to friction of the point on the glass plate and of
the thread on its pulleys are small and constant.
Measurement, which requires 2-3 ml of oil, consists in
noting the time necessary for rotation by 360°. Appa~
ratus responds to tempsraturs variations of 0,19, The
load must be so chosen that rotation is completed
within less than 300 sec; otherwise the temperature

. might vary by as much as 0.4-0.8¢. Time of o complets

rotation is inversely proportional to the load within ...

2%. Error is minimum if the load is so chosen thct ono.
rotation takes about 100 sec.

nIncrease of Viucosity ot Oils Under the Ae‘.ion.of a - Er
lugh-h-equoncy Electromagnetic Field,* G. M. Panchenkov, e

Gubkin -eurcloum Inst, Moscow

*Akad Nauk 535R, Otdel Tokh Nauk, Inst Masninoved,
Soveshchan Vyazkosti Zhidkost i Kolloid Rastvorov" o
Vel I, 1941, pp 191-5 :

Mquanc:lea of 12 - 10 ugacyclea were anpuad o ;
samples of spindle oil, machins oil, 2nd czlinder oil
for several hcurs. In all cases, the viacoaity was
distinctly increassd, the more sc the longsi the expo- '
oure and higher the moleculsr weight of the hyc.z-ocax-bona
. of the oil, Effect is stronger W abortor the wave
length.

nDetermination of the Viscosity of Iubricating 0115 at. il S

Low Temperatures,” Yu, A. Pinkevich'

* "Akad Nank $3SR, Gtdel Tekh Neik, Inst l(ashihovéd, o
. Soveshchar Vyazkostl Zhidkost 4 .Kolloid Restvorovs
Vol I, 1941, pp 181-9

Lse's mercury-colum viscometer with slight modifica~ °
tions is adapted to low-iempcrature viscosity measure~
ments on oils, Oniy initial vuluos of the viscosity
37 were determinol, withdut prelimirary heat~trsatment.
Times of flow were kept below 15-20 min. Capillaries
of 1.5,.2.3,6a0d 4§ mn diameter, the latter uased for
highly v:tecous olls, gave differences not higher than
" 1,5%. Prom investigations of 13 aviaiion oils of

- 17 -
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various origins, bstween +4-100° and -25°, it is con-
cluded that, as a rule, the lower the 9 is at 1
and at 500, the lower it is also at temperatures be-
low 0°; this, however, is only correvt for oils of
the same origin, ssme purification, etc. Formation
of crystalline skeleton and appearance of structure
(anomalous increamin 7] ) is traced by comparing 7]
measured under pressure and without pressure.

. wppplicability of Philippoff's Equation and Graphie -
Method to the Extrapolation of the Viacosity of Con-
sistent Greases,” A. A. Konstantinov, Gubkin Petro-
leum Inst, Moscow ;

upkad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyarkosti Zhidkost i Kolloid Rastverov"
Vol I, 2941, pp 211-14

Varentaov's procedurs For determining limiting viscoa-
. itiss of consistent greases was tested with ths ald
 of the experimental data of Arveson obtained at varicus
rstes of shear. Curves plotted in the logmrithmic
coordinate syatem for lime soep greasss cannot be made’
. L ; : to coincids with Philippoff's parameter line by either '~
. ST RRRRLIIY vertiocal or horisontal displacemsnt. Experimental ...
g Ly values of ?) in terms of v are compared with /o .
and ¥ o calculated analytically from the Philippoffis :
 equation. The calculated minimum 7}, 18 somewhat . :

. higher than the experimental figure at high v et both
<4-25° and ~17.8°. Howaver, the experimental 2 al'very . :.'.

. low v at both these temporatures in many times higher.

" then the extrapolated %, ,- which tlieoratically ls the.
meximum possible value. 'Kith regard to the minimum "
viaccsity oo, the error cormitted in epplying the'

-, Pailippoff's extrapolation is the more serioua the:

.. Jower the ratsa of shear at which the data were:oh-
tained. o R e RS

"Appiieation of Viscometry to the Characteiriza’ion of: i
Proparties of Consistent Greases,” V. F. Varents>w. ' - -

" "Akad Rauk SSSR, Otdel Tokh Nauk, Inat Iaahinovdd,"
Soveshehay Vyaskoctl Zhidkost i Kclloid Rastvorovh .. .
Vol I, 1941, pp 197-210;° w e e i .

“'Prom measurements with Scott-Blair horisontal-capillary
vincomster with manostat and mencmeter, tie shearing -
stiess F and the rate of shear v were calculated by .
the relations P = pR/2{ where p = pressure, R and A are,
res egively, radivs and length of caplllary, and v =

R7, where Q = rate of efflux; or v = L/HT, whare
T = time of efflux in seconds. - In accordance with the
grocedure indicated by Philippoff incidencs of experi-

" mental points for varisus R, f, and p on one single
curve (tha "consistency curve"'s proves the flow %o be
laminar and ststionary; graphic treatment of the data
plotted in the logarithmic: coordinate aystem PV

18-
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permd.t.sthe ti;tei-minaiion of Nos 7]?0, and ¥ in
= -+

Philippoff’s equation 7' = 0~ Neo) /

[ 14 2/3 (P27";" 2) / whers T}:o is th;’ limiting con-
stant viscoaity on vanishing Btress, 7]°° the limit-
ing minimum viscosity on infinitely increasing stress, -
and v a constant termed the modulus of stress, The
three magnitudes of Mos TNep and Tcharacterize the
viscous proportiea’ot gha material,

Macheniosl Bondeglsnt of the Internal Friction of
Consistent Greases," D, S. Velikovekiy, Gubkin Petro-
lsum Inst, Moacow

"Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyazkosti Znidkost i Kolloid Rastvorovy" ‘
Yol I, 1941, pp 215-31 : '

ASTM methods based onthe penetration of a plunger do
not yield a meaningful characteristic of the mechani-
cal properties of greasss. Constant-rate consisto~
metric mothods ullow no distinction between limi ting
reslstance to shear and interna) friction; Mechani~
cel equivalent of the internal friction can be datar-
mined, defined as the viscosity (in poises or stokes)
of an oil having the sams coefficient of internal
friction as the given grease at equal rate of shear
and load, or requiring the same amount of work to be N
dispensed along tubes of given length and diamster SR
at the same rate. Such determinations for number of ¢
consistent gresses were made with Dettmar's friction

nachine, at relatively high revolving speeds which’

at the given loads insured sufficient thiockness of

the greass Zilm. ZFor both cil and greasz, curves

of mechanical frictior ¢ against «(rpm) are plotted

and the viscoerity 7 ofqme oi) giving the same .« PRy

83 the grease at the given velocity ie read from the ' "
graph. Results sre represented in the form of plots - i
of E (mechanical equivalent of internal friction, in -
stokes), ageinst w. Results of investigation of :
varicus types nf grease sro described. _

"Determination of the ¥iscosity of Standard Oils for
the Calibration of Viscomsters,” Tu, A. Pinkevich

"Akud Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchar Vyarkowtd Zhidkost 1 Xolloid Rgstvorovn " v
Vol I, 1941, pp 2338 . .. R P P

Of the organic liquids proposed, only aniline gives'
accuracy of ‘about J% but 4s unfit for calibration cf
viscomsters with capillsry dismeter over 1 mx such
a3 are ndeded for measurements on higher viscosity
0ils. Water is proposed as standard ouid for csli-~
brations. Ai two standard texparatures, 20,000 and
25.00°, the dynamic and kinematic viscosities ) and
v are taken to be, respectively, 7| = 1.0050 and
G.89485 centipoise and v = 1,0067 and 0.897:8
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" WAkad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
- Soveshchan Vyazkosti Zhidkost i Xolloid Rastvorowh
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centistokes., Two Ostwald-Fenske viscometers and a
time meter use, are described. -Purification of the
standard oil is described, and method of ealibration
presented.

"iscosity of Blast-Furnace Slaga," I. P. Semik,
Metal Inst, Acad Sci USSR

Vol I, 1941, pp 257-69

Pour initial ternary slags of different compositions
ars investigsted. .~ s..meter 1s of the rotating-
spindle type, suspended on an elastic steel wire.

Lower limit of sccuracy is 0.2 poises. Upper 1limit

" of viscosity, at the given speed of rotation is about

70 poises. Viscosity measurements of the four initial

slags are given. Effects of addition agents are also : S
described. In general, additions of alkall to the ex- E
tent of 2 - 4% have alight viscosity-lowering effect » e

on acidie slags and no effect on basic slags. " ique- . - ... S

fying" action of alkalies on basic slags is no great- o

er than the effect of €a0 as found by kacCaffery. Sy

Observations showsd that the surface layer of fused .

slags has anomslous viscosity: In perticular, read-

ings differ according to the depth of immersion of '

the rotating spindle. Anomaly exiats aot only at :

temperatures close to the temperature of snlidifiea~ i .. wiidi.y

tion, where the limitirg shearing stress is particu- .= =~

larly high, but even -t higher temperatures.. It . 07

would appear that even _'Svs frsesing tomperature e’ .~
thin surface layer behaves like a crystalline solid.: . i - 7i% '
Chemical analyais failed to show any difference in ' -i. .. .
composition for the surface layer as compared with. o 7"

the btulk of the liquid. Syl e

"Viscosity of Titanius-Containing Slogs,” L. V. Zverev . &

"Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyagkosti Zhidkost i Kclloid Rastvorov!
Vol I, 1941, pp 271-7 ’

Slags rich in TiO, ocour in the extraction of iron
from titancmagneilie ores. Lrury to often=-ex-
presaed views, the TiOp content doss not give rise .
to abnormaliy high viscosity. With modified Volaro~

""osch high-temperatire viscosster, with coaxial cylin- -

ders, the lower limit of accaracy cculd be brought .
to 1 poise; maasurements on acidic slags shiowed the ‘ ‘
viscosity to he function of the 5105 content. There

1a only insygudficant variation up to about 35%

5105: from that intervel on, .urther intressy in =

8105 is accompenied by sharp increase in vissosity.

Nine typicai TiO>-containing slags were meazurod in

apparatus based on damping of oscillations, and suit~

able for viscosities of the order of tenths of a poise.

- 20 -
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Examplea are given. All curves have the typical
shaps of viscosity curves of crystallizing melts,
with a very small viscosity gradient above a cer-
tain tempsraturs and sharp riss of the viscoslily be-
low thet temperature. A1l slags show very low
viscosities, of the order of tenths of a polse,
above that temperature. It is not clear as yet how
far this temperature of beginning "thickening"

..correaponds to the temperature of actual crystalliza~ .
tion. ; S

"Viscosity of Slsgs of Nonferrous Metallurgy,” G. I.

Damskaya

"pkad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchen Vyagkosti Zhidkost i Kolloid Rastvorov!
Vol I, 1941, pp 295-305

Viscosities were determined in steel rotsting-
coaxial=cylinder apparatua. Owing to some inter-
getion with the crucible walls, the slags aftsr
fusicn were found to contain about 1-2% FeO more
than initially. Slags from various Cu-production
plants, Cu content ranging from 0.21% to 1.45%
810, 20-37, Fe0 40-60, Cal 0,5-7.7%, and varying

amounts of Aly03, g0, Sn0, BeO, S, showed between.  ’ )

1,05C° and 1,2
1tibs of Kirovgrad converter slsg and strongly
acidic sleg from the Korsakpayskiy plant are deter—

mined. Slags from nickel-pragueing plants, ranging '

from 34 to 458 510, 2.8-19.9% Pe0, 20-31% Ca0,

7.3-11.9% AlZ0,, with 0.13-0.40% Ni are consideradly :

from 6 to 42.5 poises. Viscos-

more viscous than the copper—production slsgs. Five SRR

difierent slags from two leed-producing plants are.

. characterized by relstively low S0, content, low

Alz04, PeO, and CaD content, and high ZnO.  Swing to. it |
inteFacticn batwesn the laiter and the stesl crucible,. '’

no viscosity determinations can be made abovd 12,2500,

also msasurements on slags with more than 10-11%
730 sre unreliable. lead slags investigated (1.3

to 3.6% Pb) betwaen 1,250° and 1,C759 have 7] botween

3 and 30 polses. )

"iscosity of Fused-Silica Glass,” 'N. V. Solomin, "
Moscuw Glacs Mfg Plant lab, Peoples Commiugariat Elec

Indusiry .

#Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mschinoved, - -

Sovestichan Vyaskosti Zhidkost i Kolloid Rastvorov!
Vol I, 191, pp 317-25

Measuremants wery. made with coiuhl—eylinder apparatus

in carbon crucibles, which apparatus is described.
Method of determinations is pressnted. Protracted

megsurements at 1,9%0° proved that no change occurred
in one hour. Microscopic deteralnation of the volume

- 2]l -
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and surface area of the gas bubbles occluded in the
fused 510 showed the bubbles to occupy 1.95% of the
volume and 0.23% of the section of the glass. Vis-
cosity at temperatures of 2,000, 1,940, 1,880, 1,800,
and 1,720° are given. From the values of viscosity,
the molecular weight M of the (5iOg); aggregates in
fused and in softened S0, glass was calculated, the
formila of which 4s given. It was found that the = - = _
- alee ol {03050y agaregates and the tebvahsdral v -
arrangement of Si and O atoms account for both the .-
high chemical stability and viscosity of SiOp glass.
Introduction of metal oxides, resulting in consider~
able lowering nf the viscosity, obviously indicates
disruption of the aggregates and reduction of their
size. : :

fiscosity of Electric Bulb Glass of Various Compo-
sitions," B, M. Fromberg, Z. N. Tsyplenkova, B. Vs
Rubinovich : :

"Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinaved,
Soveshchan Vyaskostl Zhidkost i Kolloid Rastvorov”
VOl T, 19K, PP 3WA-5L - v el e s

In ths 'rogion .of aofﬁening,ﬁ the qvis ‘determined by ..o

given glass, suspendsd on a nichrome wire, under '

different loads. In the region of fusion, a modi- - .

fied Volarovich rotating coaxial cylinder, boih cloged::::

ané open cylinder typs, mathod is uased. The twe . i~

apparatunes and the conditions of determdnation are': =

describad. As Pb-free glass for use in mapufacture’

of incandescent lamps, a dolomite glama, 5105 69.0, .

Hg0 3.5, Ca0 5.5, BeG 5.0, K50 4.0, Na 0 13.0%8 oo

("m-l"s was found suitable cna productior scals .::. -

and is recomrended. Systematically: investigated

were PhO-colomite, AnO-dolcmite, BaO-dolomits, Kq0-'

dolomite, NayO-dclomite glesses. Percentags compo-

eitions of each are given. Curves cf 1oz nagainst .= .. ..

tczperature are: drawn' for esch type. From plots of © %"

temperature of ecual log 2 ageinst compasition (RO = . "

Po0, 2r0, B5a0, or in Nay0 and l(20) it is concluded ;

that exchange of Si0; for RO lowers n at all tempers- ..

tures; this nN-lowering effect of increasing smounts :

¢ * RO is mors pronounced in the region of low 7} ; Pb

and Ba glasses have the closest lug 7) -temperature v s
curves, those for Zn glasses deviate therefrom to a i T it
greater extent; K;0-Na,0 glasses show no minimum at. . N v o teeln
any composition ratio,“contrary to Gehlhoff and Thoaas;

exchange of NagO for K,0 raises ] gradvally and slowly

but the effect 1z negligible up to 4% ¥50.

"Wiscoeity of Nonsilicate Glasses," F. P. Oshchipkov,
B. V. Rabinovich

npkad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyaskosti Zhidkost i Kollodd Rastvorowv®
Vol I, 1, pp 3537 :



Glasees used for high intensity Na-vapor bulbs are
investigated. Viscosities, 7, were determined he-
tween 4500 and 1,250° with rotating-coaxial-cylinder
apparatus for four types of glass, all centaining
Bx0; 57.0, A 03 20, Ca0 6.0, Ba0 5.0%; and varying
amoanta of KU and Nag0. For comparison silicate
O glawss was also determined. Log ¥ (from graph) at
e : 5000, 7009, and 900° for each type are given; tem-

. - ...parature intervala corrasnonding to douhlims af S
aro also given. All log J~temperatura curves have
the sams shape, rising sieeply with falling tempera~ =
ture; only the curve runs more smoothly. Plots
,of linss of equal 7 in the system temperature sgainat
E;0 (Nag0) content (isocomes) represent series of
nsarly parallel curves with slight minimum. In general,
exchange of Naj0 for K;0 affects of nonsilicate
€lasses mich 1leas than'in the case of silicate glasses.

"Viscosity of Disperse Systems and Structure Forms-
tion," P, A. Rebinder ) '

‘ "Akad Nauk SSSR, Otdel Tekh Nauk, Inst Mashinoved, = - -
et oo o Joveshchan Vyatkosti Zhidkost 3 Kolloid Rastvorowh.. .-
Vo e Vol I, 1941, pp 361-80 :- . PRSI

o

~ Critical reviow, particularly of Russlan work, ‘l i'. R

"Viscosity of Peat Suspensions,” N. N. Kuhkov,
Mescow Peat Inst

"ikad Rauk SSSR, Otdel Tekh Nauk, Inst Mashinoved, = .\
Soveshchan Vyaskosti Zhidkost 4 Koldoid Rastworow". "
Vol I, 1941, pp 391-403 = . . R

(1) Horizontal-capillary viscomsters suitable for peat’’
ouspensions and the conditions for measuremert are - -
deacribed. It was confirmed that peat suspensicns in Ra
wates conform to Bingham's model of s plastie-viocous
body, the lisdting shsaring stress @ end.the Bingham .. (R - '
viacosity 7 heing constant and independent of the di~ ©. " . v LA .
- : Bexsions of the caplllary. Witi: rising temperature, SR e .
PRSI LR betwesn 8° and 50°, both § and decrease; the
* T ) latter decreases more slowly “han the trus viscosity
of pure water, Decrease of & is more pronounced
than that of 77 ; from 89 to 50° falls to half its
- original value. The same affects are observed with
) . certain additions. Aging of the suapensiona is indi-
i o : cated by the spontinecus increase in both 6 and n -
LA (2) Results obtained vith the capillsry viscocmetor
: wers compared with those Ior the same peat suspensiona
by two other methods; a rotating type viscomster in
which an inner coaxisl cylinder is made to rctate
under the action of a falling load: and by Skryabin's
method measuring the rate of sscension of a hollow,
conveniently weighted sphers, coupled with Stokes'
equation involving corrective magnituae Zi(differenco

e
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of diameter of suspension and sphere at vihic s
ascension first becomes noticeable); &is assumed to -
be proportional to ©. Preliminary experiments

~3th normsl Newtonian licuids demonstrated the “iden
tity of results obtained with the three methods.

This does hold for nelons of the typs of peats
in water, however. (3; Data on industrial-scale
flow of peat suspensions check satisfactorily with
Rerrik's formula 1 yleld in liter/second uith
the loss of pressure P (kg/sq cm) along 1,000 meters
of pips, Giameier B (G of the plee cnd g /ar, om.)
Formula vas further checked by determinations of the
profile of veloeity datstribution in the pipes, by
adding an electralyte and measuring the electric
current at various spots.

#Yiscosity of Masut Cosl Snspensions,” V. F. Kustov,
1. L. Khotuntsev, Disperse Fuel lab, Energetics Inst,
Acad Sci USSR

wikad Nauk SSSR, Otdel izkh Nauk, Inst Mashinoved,
Soveshchan Vyaskosti Zhidkost 1 Kolloid Rastverov®
Vol 1, 1941, pp 405-13

Samples include suspensions in commercial mazuts of
charcoal, grain size 45 and 75 g s0l4d phase con=

Seat 108, V5%, and 20%, and of coal powder, grain size Sl
“bhyy  ‘Ths and 100 s, solld content 20%,30%, 40% and 50%.

Neasurements uere made in woriwontal-cardllary vie-
comstér, Lamiuarity of the flow was confirmed. From
plots of the viscosity against the pressure it va8
ascertained that the ting shearing stress A&
practically zero and can be éisregarded, %itha 30%
coal suspensx.onas 7 drops sharply with rising tem-
peraturs, frum 20 to

ous samples seem to converge. Shape of tho iy

texperature curv/es 1s determined primarily by that ol . :

the oil used. Charcoal suspensions shoi., belo. 8o »

" l4gher A than suspensions of coal of equel content :

. {20%); this is ascribed %o higher adsorption capacity - N
and resulting immobilization cf lerger amounte of the:
13quid medium, For both coal 2id charcoal suepensions,

rises sharply 'dth increasing content of sclid

phase. At crdinary tempsratures the suspensions lose
their fluidity st about 50% solid phase. gffect of grain
size is slight. Homogenization of the suspensions by
repeuted passing hrowgh colloidal mil}, without change
of grain size, results in markedly lower % . This 12
due only to higher degree of nonwogeaeity, not to higher

“dispersity. " e L e

_ ®Lowering of the Yiscoaity of Clay Suspensions," v, S,
Bayranov
“Akad Bauk SSSR, Obdel Teh Bask, Inst Mashinoved,
Soveshchan Vyaskostl Zhidkost i Kolloid Rastvorov"
Vol I, 1541, pp 415-25 ‘
-2 -
W
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. : Filtradbility and viscosity of water suspensions of
.. ..  bentonite clay were investigmted in terma of the astion . .. ... ... . T I AT TR Ha N

of viscosity-lowering agents, in viev of practical 7 S
problems in oil drilling. Three classes of reagents
are studied, browm coml-csustioc soda, vegetable tannic
axtract-caustic moda, sulfite cellnlose extraoct- )
osnstio esda. Visgosity determipatiosns wers mainly
rolative, using funnsl-shaped visoometer. Effects of
the addition of reagents of various soapositions on
both filtrability and viscosity are plotted in the
form of triengular dlagrams in torms of percentage
brown conl-BaOH-water. Optimum oomposition appeara to
.bs 13.0 gr brown ssal, 2 gr KaOH 1n 100 oo of reagent. . .
Amslogoun diegyams for tannicg extract-NaOE-water show
the optimum ratis to 1ie at 1:0.6. The reagent sulfite
cellulose-HaOH-water lovers the viscoslty and incroases
the filtration valus at all compositions. Speoifi~
cally, 1t is found thet the tendency to increascd vie-
cosity depsnde directly on the quantitative content in
Na; the filtration-lowering effectivensss of reagent
on given clay is funotion of ite Ca ¢ Mg content.
Clays ere olsesified and ordered in seriess frim this
poiat of view and optimum recipes of filtration- and
viscoosity-modifying agonts disoussed . ‘

"Viacoeity of Eigher Fatty Aclde and Fats,” G. B. Ravioh -

"Akad Beuk SSGR, Otdel Tekh Nauk, Inat Mashimoved,
Sovechohan Vyarkosti Zhidkost ! Kolloid Rastvorov”
Yol I; 1981, pp 427-40 :

"Viscosities 7) measured vith ao aversge error of 0.5%
in a capillary Ubbelodde-type viscometer under 40-60
m Hg pressure, between 20° amd 1000, of fat acids Cig,
mamsly, lisolenlo, linolelc, oleis, and stoaric anide
and their miztuves, plotted in terms of the fodine
avnber, give straight~lins isotherma convergiag towsrd
polnt at about I « 40O, Je 2 oentipoises; at each tem-
. SRR . yerature, J) decremsee linearly witd increasiog I, the
) ) o : more stesply the lower the teapsrstura. Trioleainm, -
N tristearin, and tripaimitin show highsr i the _corra-
sponding aoids. Viscosities of natural fat uils -- eue-
i flower ({1iquid and hardeoned ), linseed, cottonsoed, vape,
= ) .mastard, canior oll, senl blubber -~ between (0 sod 90
: also follow an exponential lav. Progressiro Lydrogesa-
tion brings about steady incyresse i 7); Sasvyoarve is
¢oryitesrly the mirror image of the curve of sisultan-
‘sously decrsasing I; the curve of density in terms of
tise of hydrogenation is very nearly perallel to that of
i ) I, Viscosity ancmzlies of natural fat otlls were in-
i vestignted by way of variation of the pressure P. The
offect >f shortwave irradiation on viscous amomaly >f' . .
. sastor oil wvas found to be pegligibls after an exposure
of 90 ain; however. after 180-min irradlation value of 7
K dropped vith e ioorease of P,
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"Viscosity in Mixtures of Oxides Forming Slags in
Stesl Production," 'P. P. Kozakevich, S. P. Leyba,
E. P, Komar, Phye-Chem Lab, Kharkov Metala Inst

"Akad Neuk SSSR, Otdel Tekh Nauk, Inst Mashinoved,
Soweshchan Vymskosti Zhidkost i Kolleid Rastvorev®
Vol I, 1941, pp 279-94 '

Two fundamental systens, Fe0-Ca0-S40, and FeO-ln0-

S0, are dsvaatigated. Rotating-coaxial-cylindes

type viscometer, using cylinders of soft iron, is
described; conditiona for detsrminations are outlined.
Calibration of the vizcometer was done with castor
oll, glycerol, and solutions of sucross in glycerol,
previously standardiged by the falling sphere method.
In the ternsry systam FeO-Cad-510. s 305 slags of
various compositions were msurog and plotted iso~
thermally (1,00°) in 2 triangulsy diagram, between

50 and 100% Pe0, O-50% Ca0, 0-50% §10,. This region
of the triangle fa taken up by linss of relatively
low v) (from 0.2 0 k=5 poises). Lines of lowast 1) lie
closest to the FeO apox; 2 viscosity "barrier® tha'

is region of stegp increass of with ina

- content ia aituated toward the of;cao sids, the in-
t

orease being stesper in the direc n of the CaQ apex
than in that of increasing Si0.. ' The 7 diagram shows

0o maximum at the composition 300.0.0.3,1 (monticel-
lite); howsver, at that composition, the 0.5~ and
l-poise lines are more distant than elsewhers, which
in a space modsl would correspond to a horizontal
step in the slope falling toward FeO, In the aysten
Fe0-Mn0-S10, (93 slags investigated) ths mixtures
accessitle %o Reasuremsnts in an Fe apparatus is
considerably wider then in the foregoing system. .
Lines of lowest are again situated closeat to :
FeO, and the vise sity "barrier" is much steeper in . o
the direction of MaO than in that of 5%0.. In slags . oinif

of the uoid Mortens process, replacameni<of Fe0 by
MO oauses significant thickening only at relatively
low contents of S10, less than 30-50 moleculay %3 i
alags very poor in 3102, 10158, replacessnt of even
20-25% FaO by Ma0 causes sharp incresses in 77 o
Investigation of the effect of Tioz on the systea
M-CuO-Sigi and ?‘O-hO-SiOz,-‘ahomd the *thinningn
ctfect of TMO, tu he the mors aarked, the more acidic
the original §lag. Thinning effect of 150, is more
Fronounced in systems with Cad than with those
containing ¥n0, . ‘

. "Vizcosity and Stfuctm of Concentrated Solutions o7

Casein,” P. P. D'yuahonko

-Axad Nauk SS3:, Ctdel Tekh Nauk, Inst Mashinoved,
Soveshchan Vyasakosti zhidkost 4 Kolloid Rastvorow®

| Vol I, 1941, pp 447-55
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Coocentrated (15-34%) scluti~os of caseln in mque-
ous FaOH (0.200 and 0.175 gram equivalent per 100 gr
casein), investigated in Velarovich's rotating-co-
axial-cylinder viscometer, show strictly linear de-
pandence between the angulsar rate of rotation W
(0-1.2/ssc) and the load P(0-100 gr). Plot of
against P oconsists of group of straight lines radia-
ting from common origin on the P axis, the intercept
corresponding to the minjmum load neceasary to over-
come the friction im the bearings of the apparatus
(3-1.5 gr), It is thus demonstrated that at the :
given o) the stiucture of the solutions is not par-
turbed. Systematic experimsnts were made with solu~
tions in warm alkali at 400 for 2.5 hra. Measuse-
ments of 7 on solutions containing 12-34% casels,

in NaOH, NH,OH, and Ca{OH), at 18°, were computed by
M = XP/w , where K = apparatus constent = 3.65.

Viscosity of Bitumeus,” N. N. Korotkevich

- wpkad Nauk SSSR, Otdel Tekh Nauk, Inst Machinoved,
Soveshchan Vymakosti Zhidkost 1 Kolloid Rastvorov”
Vol I, 1941, pp 458-62 .

Thres samples of bitumens, Balu petroleum Ko 1, No 3, i
" and natural Stugurov, were investigeted in rotating- .- "
coaxiel-cylinder apparatus, the dimensions of which ¥
are given. Viscosity 1 is computed by the formla
n = KP/w , where P = ‘losd in grams, « = number of
_ revolutions per second, and K = apparatus constant.
¥iith the bitumens investigatod, the proporticnality
between P (0-250 gr) and - w (0-2.7/sec) holds for
teiperatures from 100° dowm to 60°; below that, at
500 und 4CP, the lines are slightly curved. Measure- = i ...
wants of /] give curves nearly horizontal down to about .57
700; below &0° 7) rises sharply with faiiing tempera-
ture. Bitumens Lehave as Newtonian liguids only at. . '
temperatures at which they are in the droppiug liquid .
state; they deviste from that btehavioe ant take 2n -
a plzetic~viseous chavacter from about 50° down. .
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